Effects of temperature on the growth of psychrophilic bacteria from glaciers.
Growth of five strains of psychrophilic bacteria (four Arthrobacter and one Pseudomonas) isolated from glacial deposits was studied at different temperatures. Three strains were facultative psychrophiles, having an optimum temperature for growth at about 25-28 degrees C and a maximum at about 32-34 degrees C. The two Arthrobacter glacialis strains were found to be obligate psychrophiles with an optimum at 13-15 degrees C and a maximum at 18 degrees C. Arrhenius plots showed that A. glacialis could compete with the facultative psychrophilic bacteria only at 0 degrees C, that is, the temperature of its natural environment. The psychrophilic Arthrobacter species studied here are more resistant to thermal stress than are marine psychrophilic bacteria. For Arthrobacter, in contrast to Pseudomonas, temperatures above the optimum induced formation of filaments and abnormal cells. The culture turbidity increased 10 to 30 times, whereas viable count tended to decrease. The thermal block seems to prevent cell wall synthesis and septation, but at a different step for each species.